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INFORMATION PROCESSING SYSTEM, INFORMATION PROCESSING APPARATUS 
AND METHOD, PROGRAM STORAGE MEDIUM, AND TELEPHONE SET 

BACKGROUND OF THE INVENTION 
FIEU3 OF THE INVENTTON 

The present invention relates to an information processing 
system, an information processing apparatus and method, a program 
storage medium, and a telephone set, and more particularly, is 
suitably applied to an information processing system, an 
information processing apparatus and method, a program storage 
medium, and a telephone set, by means of which caller information 
associated with a telephone niamber of the caller who originated a 
call having arrived at a telephone set is displayed. 

DESCRIPTION OF THE REIATED ART 

Conventionally, in a public switched telephone network or 
cellular phone network, a caller notification service, by which a 
telephone number of a caller (herein after referred to as "caller 
number") is displayed at a telephone set of a receiver, has been 
provided . 

Telephone sets utilizing a caller notification service of 
this type include telephone sets having an audio caller 
notification function for providing notification to a user by 
making specific ringing tone or sound registered in advance in 
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response to an incoming call from a particular caller, or a caller 
information display function for displaying information associated 
with the caller number <for example, the name or image of the 
caller) on the display screen. 

The telephone set having the audio caller notification 
function, however, has a problem that it only can allow the user 
to know the incoming call from a particular caller by a sound, and 
cannot give the user detailed information on the caller. 

On the other hand, the telephone set having the caller 
information display function has a problem that it can only 
insufficiently give the user detailed information on the caller 
due to its limited display screen area. 

SUMMARY OF THE INVENTION 

In view of the foregoing, an object of this invention is to 
provide an information processing system, an information 
processing apparatus and method, a program storage medium, and a 
telephone set, which allow personal information on a caller to be 
provided to a user when the call arrives at the user. 

The foregoing object and other objects of the invention have 
been achieved by the provision of a telephone set which transmits 
a caller number specific to a caller which is added to an incoming 
signal arriving at itself, and an information processing apparatus 
which receives the caller number transmitted by the telephone set. 
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reads the personal information on the caller associated with the 
caller number from a storage means, and displays the information. 

The caller number added to the incoming signal arriving at 
the telephone set is received from the telephone set, and the 
personal information associated with the received caller number is 
read from the storage means and displayed, whereby the detailed 
information on the caller can be provided to the user. 

The nature, principle and utility of the invention will 
become more apparent from the following detailed description when 
read in conjunction with the accompanying drawings in which like 
parts are designated by like reference numerals or characters. 

BRIEF D ESCRIPTION OF THE DRAWINGS 
In the accompanying drawings : 

Fig. 1 is a schematic view of an overall configuration of an 

information processing system according to the present inventions- 
Fig. 2 is a block diagram showing a circuit configuration of 

a notebook personal computer; 

Fig. 3 is a block diagram showing a circuit configuration of 

a digital cellular phones- 
Fig. 4 is a flowchart showing a caller number transmission 

processings- 
Fig. 5 is a schematic view of a configuration of a personal 

information database; 
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Fig. 6 is a flowchart showing a caller information display 
processing; 

Fig. 7 is a schematic view of a caller number notification 

screens- 
Fig. 8 is a schematic view of a caller name notification 

screen ; 

Fig. 9 is a schematic view of a caller information stimmary 
screen; and 

Fig. 10 is a schematic view of a detailed caller information 
screen . 

DETAILED DESCRI PTION OF THE EMBODIMENT 

Preferred embodiments of this invention will be described 
with reference to accompanying drawings: 

(1) Overall Configuration of Information Processing System 

In Fig. 1, reference numeral 1 generally denotes an 
information processing system to which the present invention is 
applied, which is constituted by a notebook personal corr^uter 2 

(hereinafter, referred to as notebook PC) , which is an information 
processing apparatus, and a digital cellular phone 3. 

The digital cellular phone 3 is connected by wireless to a 
base station 4 , and is adapted to conduct various types of 
communication, such as voice communication or data communication, 
with another cellular phone or wire telephone connected to a 
public circuit (not shown) , or with various communication 
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terminals, such as personal computer or Personal Digital 
Assistants (PDA) via the base station 4 . 

Furthermore, the notebook PC 2 and the digital cellular phone 
3 can communicate with each other via wireless communication which 
is compliant with the Bluetooth (trademark) , a wireless 
communication standard, whereby the notebook PC 2 can conduct 
various typ®s of wireless communication with other various 
communiGation terminals connected to the public circuit via the 

;^ digital cellular phone 3. 

Now, the Bluetooth is a short-range wireless data 
communication standard which is standardized by the Bluetooth 

^-=- Special Internet Group (SIG) , a standardization organization, and 
according to the Bluetooth, the spread spectrum communication 

I II 

system of frequency hopping type, in which 79 channels each having 
U a bandwidth of iMHz are set in an industrial scientific medical 

(ISM) band of 2.4GHz, and the channels are switched 1600 times a 
second, is adopted, and data is transmitted at a transmission rate 
of 1 Mbit/s (effective transmission rate of 721kbit/s> and over a 
transmission range of 10 m. 

(1-1) Configuration of personal computer 

As shown in Fig. 2, the notebook PC 2 has a configuration in 
which a CPU 10, a Random Access Memory (RAM) 11, a display section 
12 constituted by a liquid crystal display, a keyboard 13, a hard 
disk drive (HDD) 14, a power supply control section 15, a short- 
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range wireless interface 16 compliant with the Bluetooth standard, 
and a touch pad 17 are connected to a data bus BUS. 

The HDD 14, which is storage means, stores an operating 
system program such as Windows 98 (Microsoft Corp., trademark), 
various application programs such as a caller information display 
program, and a personal information database. 

The CPU 10 is adapted to execute various processings by 
reading a program stored in the HDD 14 as appropriate, and 
executing the program by deploying it in the RAM 11. The CPU 10 
controls the respective circuit sections in the notebook PC 2 
according to the processing, as well as displays the result of the 
processing on the display section 12. 

The power supply control section 15, which controls the power 
supplied to respective circuit sections in the notebook PC 2, is 
adapted to continuously supply power to the short-range wireless 
interface 16 even if the notebook PC 2 is in a dormant state. 

The short-range wireless interface 16, which is short-range 
wireless communication means, conducts wireless data communication 
with the digital cellular phone 3 (Fig. 1) , which is Bluetooth- 
compliant equipment in the vicinity of the notebook PC, via an 
antenna 18. 

In this regard, the short-range wireless interface 16 
continuously operates when the notebook PC 2 is in the dormant 
state, and if the short-range wireless interface 16 receives an 
activation signal from the digital cellular phone 3 during the 



-6- 



dormant state of the notebook PC 2 , in response to the reception, 
it outputs an activation instruction to the power supply control 
section 15 to cause it to start the power supply to the respective 
circuit sections constituting the notebook PC 2, thereby 
activating the notebook PC 2. 

(1-2) Configuration of digital cellular phone 

As shown in Fig. 3, the digital cellular phone 3 has a 
configuration in which a display section 21 constituted by a 
liquid crystal display, a plurality of operation keys 22, a signal 
processing section 23, and a short-range wireless interface 24 
corr^liant with the Bluetooth standard are connected to a CPU 20 
which controls the whole operation of the digital cellular phone 3, 
and a microphone 25, a speaker 26, a transmitting section 27, and 
a receiving section 28 are connected to the signal processing 
section 23. 

The CPU 20 displays on the display section 21 various kinds 
of information corresponding to instruction information inputted 
via the operation keys 22 (for example, an inputted telephone 
number or menu items, an origination history, a telephone 
directory, or the like) . Furthermore, the CPU 20 controls the 
signal processing section 23 according to the instruction 
information inputted via the operation keys 22 , thereby executing 
various kinds of processing corresponding to the instruction 
information, such as calling process or termination process. 



Actually, the digital cellular phone 3 is a Digital Sequence 
<DS) Code Division Multiple Access (CDMA) cellular phone which is 
COTipliant with IS 95 standard, in which, during a telephone 
conservation, the signal processing section 23 generates a 
transmission symbol stream by sequentially implementing on the 
audio signal inputted from the microphone 25 error correction 
processing based on Cyclic Redundancy Check (CRC) , convolution 
coding processing, multiplication by a pseudo noise (PN) code for 
frequency spreading, and Quadrature Phase Shift Keying (QPSK) 
modulation, and inputs the transmission symbol stream to the 
transmitting section 27. The transmitting section 27 implements 
digital-to-analog conversion on the transmission symbol stream to 
generate a transmission signal, and transmits the transmission 
signal via the antenna 29 after converting the frequency of the 
signal and amplifying it. 

On the other hand, the receiving section 28 amplifies the 
signal received via the antenna 29 and converts the frequency 
thereof, then implements analog-to-digital conversion on the 
signal to generate a reception symbol stream, and inputs the 
reception symbol stream to the signal processing section 23. The 
signal processing section 23 generates the audio signal by 
sequentially implementing on the reception symbol stream QPSK 
demodulation, multiplication by the PN code for inverse frequency 
spreading, maximum likelihood sequence estimation using the 
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convolution code, and error detection processing based on the CRC, 
and outputs the audio signal via the speaker 26. 

In addition, the signal processing section 23 implements the 
calling process by transmitting the control signal to the base 
station 4 (Fig. 1) via the transmitting section 27 and antenna 29 
under the control of the CPU 20, and receives the incoming signal 
via the antenna 29 and receiving section 28, and notifies the CPU 
20 of the reception. 

The CPU 20 controls the signal processing section 23, and 
implCTients wireless data communication with other communication 
terminals, which are connected to the public circuit, via the 
transmitting section 27, receiving section 28, and antenna 29. 

Furthermore, the CPU 20 controls the short-range wireless 
interface 24, which is short-range wireless communication means, 
and implements wireless data communication with the notebook PC 2 
(Fig. 1) , which is Bluetooth-compliant equipment in the vicinity 
of the notebook PC, via the antenna 30. 

Furthermore, the CPU 20 implements exchange of communication 
data between the signal processing section 23 and the short-range 
wireless interface 24, thereby allowing wireless data 
communication via the digital cellular phone 3 between the 
notebook PC 2 and other communication terminals connected to the 
public circuit (not shown) . 

(2) Caller Information Display Processing 
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Next, the caller information display processing in the 
information processing system 1 will be described. 
(2-1) Processing in digital cellular phone 

The digital cellular phone 3 according to the present 
invention is adapted, if a caller number is added to the incoming 
signal from the public circuit, to display the caller number on 
the display section 21 for notifying the user of the caller number, 
as well as transmit the caller number to the notebook PC 2 via the 
short-range interface 24 . 

More particularly, in the caller number transmission 
processing shown in Fig. 4, the digital cellular phone 3 enters a 
starting step of a routine RTl , and continues to step SPl . In 
step SPl, the CPU 20 makes an inquiry to the signal processing 
section 23 to determine whether or not there is an incoming signal 
from the base station 4 (Fig. 1) . 

If a negative result is obtained in step SPl, this means that 
there is no incoming signal from the base station 4, and the CPU 
20 returns to the starting step. On the other hand, if a positive 
result is obtained in step SPl, this means that there is an 
incoming call from the base station 4, and the CPU 20 continues to 
the following step SP2 . 

In step SP2, the CPU 20 determines whether or not a caller 
number is added to the incoming signal from the base station 4 . 

If the negative result is obtained in step SP2 , this means 
that there is no caller number added to the incoming signal, and 



-10- 



the CPU 20 continues to step SP6. On the other hand, if the 
positive result is obtained in step SP2, this means that there is 
a caller number added to the incoming signal, and the CPU 20 
continues to the following step SP3. 

In step SP3, the CPU 20 receives the caller number from the 
signal processing section 23 and displays it on the display 
section 21, and continues to the following step SP4 . 

In step SP4, the CPU 20 makes inquiry to the short-range 
wireless interface 24 to determine whether or not there is a 
notebook PC 2 in the vicinity of the digital cellular phone. 

If the negative result is obtained in step SP4, this means 
that there is no notebook PC 2 in the vicinity of the digital 
cellular phone, and the CPU 20 continues to step SP6. On the 
other hand, if the positive result is obtained in step SP4 , this 
means that there is a Bluetooth-con^liant personal computer in the 
vicinity of the digital cellular phone, and the CPU 20 continues 
to the following step SP5. 

In step SP5, the CPU 20 controls the short-range wireless 
interface 24 to transmit the caller number to the notebook PC 2 
via the antenna 30, and continues to the following step SP6. 

In step SP6, the CPU 20 iir^lements a reception processing, 
establishes a line between itself and the base station 4 to start 
the telephone conversation with the caller, and returns to step 
SPl. 



The digital cellular phone 3 is adapted to implement such a 
caller number transmission processing, and to display and transmit 
the caller number all the time during operation. 
(2-2) Processing in notebook PC 

In the notebook PC 2 according to the present invention, a 
personal information database 100 shown in Fig. 5 is stored in the 
HDD 14. 

The personal Information database 100 is constituted by a 
telephone directory database 101 having registered therein the 
caller numbers and personal names associated with the caller 
numbers, an electronic mail database 102 having registered therein 
electronic mail transmission/reception histories for the 
respective personal names, a ToDo list database 103 having 
registered therein schedules for the respective personal names, 
such as deadlines of jobs, an address book database 104 having 
registered therein addresses or office addresses for the 
respective personal names, and an image database 105 having 
registered therein images associated with the respective personal 
names, such as portraits or card pictures. It is provided that a 
personal name can be used as a common search key to search across 
the telephone directory database 101, electronic mail database 102, 
ToDo list database 103, address book database 104, and image 
database 105. 
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The CPU 10 in the notebook PC 2 reads the caller information 
display program from the HDD 14, and executes the program by 
deploying it in the RAM 11 . 

When a caller number is received from the digital cellular 
phone 3, the CPU 10 obtains a personal name associated with the 
caller number (that is^ a caller name) from the telephone 
directory database 101 according to the caller information display 
program. 

In addition, the CPU 10 uses this caller name as the search 
key to search across the electronic mail cfetabase 102, ToDo list 
database 103, address book database 104, and image database 105, 
and then displays the personal information concerning the caller 
(that is, the caller information) on the display section 12. 

More particularly, as shown in Fig. 6, the notebook PC 2 
enters a starting step of a routine RT2, and continues to step 
SP21. In step SP21, the CPU 10 (Fig, 2) makes an inquiry to the 
short-range wireless interface 16 to determine whether or not the 
caller number is received from the digital cellular phone 3 (Fig. 
1) . 

If a negative result is obtained in step SP21, this means 
that no caller number is received frcxn the digital cellular phone 
3, and the CPU 10 returns to step SP21. On the other hand, if a 
positive result is obtained in step SP21, this means that the 
caller number is received from the digital cellular phone 3, and 
the CPU 10 continues to the following step SP22 . 
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In step SP22, the CPU 10 uses the received caller nimiber as 
the search key to search across the telephone directory database 
101, and continues to the following step SP23. 

In step SP23, the CPU 10 determines whether or not the 
personal name associated with the received caller number is 
registered in the telephone directory database 101. 

If the negative result is obtained in step SP23, this means 
that the personal name associated with the received caller number 
is not registered in the telephone directory database 101, and the 
CPU 10 continues to step SP31. In step SP 31, the CPU 10, based 
on the received caller nuiriber, displays the caller number 
notification screen 110 shown in Fig. 7 on the display section 12 
to notify the user of the inccaning call to the digital cellular 
phone 3 and the caller number for the incoming call , and then 
returns to step SPl. 

On the other hand, if the positive result is obtained in step 
SP23, this means that the personal name associated with the 
received caller number is registered in the telephone directory 
database 101, and the CPU 10 continues to step SP24 . 

In step SP24, the CPU 10 displays the caller name 
notification screen 111 shown in Fig. 8 on the display section 12 
to notify the user of the incoming call to the digital cellular 
phone 3, the caller number for the incc^ng call, and the personal 
name associated with the caller number (that is, the caller name), 
and then continues to the following step SP25. 
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In step SP25, the CPU 10 uses the caller name as the search 
key to search across the electronic mail database 102 , ToDo list 
database 103, address book database 104, and image database 105, 
and then continues to the following step SP26. By the way, in the 
notebook PC 2, the databases to be searched across in such a 
search process may be specified in advance- 

In step SP26, based on the search result in step SP25, the 
CPU 10 determines whether or not the personal infoimation 
concerning the caller is included in the electronic mail datsJaase 
102, ToDo list database 103, address book database 104, and image 
database 105. 

If a negative result is obtained in step SP26, this means 
that no personal information concerning the caller is included in 
the electronic mail database 102, ToDo list database 103, address 
book database 104, and image database 105, and the CPU 10 
continues to step SP32, displays a comment text "no information 
found" on the display section 12, and then returns to step SP21. 
On the other hand, if a positive result is obtained in step SP26, 
this means that the personal information concerning the caller 
(that is, the caller information) is included in the electronic 
mail database 102, ToDo list database 103, address book database 
104, or image database 105, and the CPU 10 continues to the 
following step SP27. 

In step SP27, based on the search result in step SP25 , the 
CPU 10 displays the caller information summary screen 112 <Fig. 9) 



representing the summary of the search result on the display 
section 12 . 

In the caller inforrration summary screen 112, a content 
summary of the caller information 112A (a title or 
reception/ transmission date and time of a mail, a title and 
deadline of an item in the ToDo list, presence of images, and the 
like) is displayed, and it is provided that the user can specify 
the detailed information to be displayed for the content summary 
112A (a text of a mail or item in the ToDo list, images, or the 
like) by clicking a desired item in the summary 112A with the 
touch pad 17 (Fig. 2) . Furtheirmore , it is provided that display 
of the caller infomation summary screen 112 can be terminated by 
clicking a display termination button 112B with the touch pad 17 
in the caller information summary screen 112. 

In step SP28, the CPU 10 determines whether or not the 
detailed information to be displayed is specified in the caller 
information summary screen 112. 

If a negative result is obtained in step SP28, this means 
that the detailed information to be displayed is not specified in 
the caller information summary screen 112 , and the CPU 10 
continues to step SP30. On the other hand, if a positive result 
is obtained in step SP28, this means that the detailed information 
to be displayed is specified in the caller information summary 
screen 112, and the CPU 10 continues to the following step SP29. 
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In step SP29, the CPU 10 obtains the detailed information 
concerning the item specified to be displayed from the personal 
information database 100, displays the detailed information in the 
form of the caller information display screen 113 shown in Fig. 10 
on the display section 12, and then continues to the following 
step SP30 . 

In step SP30, the CPU 10 determines whether or not the 
display termination button 112B is clicked in the caller 
information summary screen 112. 

If a negative result is obtained in step SP30, this means 
that the display termination button 112B is not clicked in the 
caller information summary screen 112, and that there is no 
instruction to terminate display of the caller information summary 
screen 112, and the CPU 10 returns to step SP28. On the other 
hand, if a positive result is obtained in step SP30, this means 
that the display termination button 112B is clicked in the caller 
information summary screen 112, and that there is the instruction 
to terminate display of the caller information summary screen 112, 
and the CPU 10 returns to step SP21. 

In this way, the notebook PC 2 can retrieve the caller 
information on the incoming call to the digital cellular phone 3 
from the personal information database 100 and display the caller 
information on the display section 12, thereby providing the 
caller information to the user. 
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(3) Embodiment Operation and Effect 

In the above-mentioned configuration, when the digital 
cellular phone 3 receives the incoming signal , in response to the 
reception, it transmits the caller number for the incoming signal 
to the notebook PC 2 via the short-range wireless interfaces 24 
and 16 before the reception processing. 

The notebook PC 2 searches across the telephone directory 
database 101 based on the caller number transmitted from the 
digital cellular phone 3 to obtain the caller name associated with 
the caller number. Then, the notebook PC 2 uses the caller name 
as the search key to search across the electronic mail database 
102, ToDo list database 103, address book database 104, and image 
database 105, and display the caller information for the caller on 
the caller information summary screen 112 and caller information 
di spl ay s creen 113. 

In this way, the information processing systCTi 1 can provide 
the user with the caller number for the incoming call to the 
digital cellular phone 3, as well as the caller information stored 
in the personal information database 100 via the notebook PC 2. 

In this way, since the notebook PC 2 displays the caller 
information immediately after the digital cellular phone 3 
receives an incoming call , the user can obtain the caller 
information via the caller infonnation summary screen 112 and 
caller information display screen 113 before the telephone 
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conversation is started, so that he/she can smoothly talk to the 
caller during the telephone conversation. 

Furthermore, according to the information processing system 1, 
by transmitting the caller number from the digital cellular phone 
3 to the notebook PC 2 via the short-range wireless interface 24 
and 16, the user can be informed of the incoming call to the 
digital cellular phone 3 by the notebook PC 2, even if the digital 
cellular phone 3 is away from but within about 10 meters of the 
notebook PC 2. 

According to the above-mentioned configuration, the 
information processing system 1 is configured to interconnect by 
wireless the digital cellular phone 3 and the notebook PC 2 via 
the short-range wireless interface 24 and 16, transmit the caller 
number for the incoming call to the digital cellular phone 3 to 
the notebook PC 2, and search across the personal information 
database 100 using the caller number as the search key to display 
the caller information, thereby being capable of allowing the user 
to know the caller infozmation before starting the telephone 
conversation . 

Furthermore, since the information processing system 1 is 
configured to transmit the caller number from the digital cellular 
phone 3 to the notebook PC 2 via the short-range wireless 
interfaces 24 and 16, the caller information can be easily 
displayed at the notebook PC 2 without interconnecting the digital 
cellular phone 3 and the notebook PC 2 by a cable and the like. 
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(4) Other Embodiments 

While the short-range wireless interface con^liant with the 
Bluetooth is used as communication means between the digital 
cellular phone 3 and the notebook PC 2 in the above-mentioned 
embodiment, the present invention is not limited to this 
embodiment, and various types of communication means, such as a 
short-range radio communication, for example HomeRF defined in the 
Institute of Electrical and Electronics Engineers (IEEE) 802, or 
an infrared communication of the Infrared Data Association (IrDA) 
standard, can be used to interconnect the digital cellular phone 3 
and the notebook PC 2, and moreover, an cable interface such as 
Universal Serial Bus (USB) can be used to interconnect the digital 
cellular phone 3 and the notebook PC 2 . 

Furthermore, while the caller number for the incoming call to 
the digital cellular phone 3 is transmitted to the notebook PC 2, 
and the caller information is displayed on at the notebook. PC 2 in 
the above-mentioned embodiment, the present invention is not 
limited to this embodiment, and the caller number can be 
transmitted to, for example, a desktop personal computer, or 
portable information equipment such as a Personal Digital 
Assistant (PDA) , to display the caller information. 

Furthermore, while the caller number for the incoming call to 
the digital cellular phone 3 is transmitted to the notebook PC 2, 
and the caller information is displayed at the notebook PC 2 in 



the above-mentioned onnbodiment, the present invention is not 
limited to this embodiment, and the caller nijmber for the incoming 
call to a wire telephone, for example, can be transmitted to the 
notebook PC 2, and the caller information can be displayed at the 
notebook PC 2 . 

Furthermore, while the CDMA cellular phone is used as the 
digital cellular phone 3 in the above-mentioned embodiment, the 
present invention is not limited to this embodiment, and the W- 
CDMA. (Wideband-CDMA.) or Time Division Multiple Access (TDMA) can 
be utilized, and moreover, the International Mobile 
Telecommunication Syst^n (IMT)-2000, which is the next generation 
cellular phone system, can be utilized. 

Furthermore, while the CPU 10 in the notebook PC 2 searches 
the caller information for the caller calling the digital cellular 
phone 3 according to the caller information display program stored 
in advance in the HDD 14 in the above-mentioned embodiment, the 
present invention is not limited to this embodiment, the caller 
information display program can be stored in various types of 
program storage media, and the caller information display program 
can be installed in the notebook PC 2 from the program storage 
medium to display the caller information. 

In this way, the above-mentioned program storage medium for 
enabling the caller information display program to be installed in 
the notebook PC 2 and executed by the notebook PC 2 can be 
provided as a package medium such as a floppy disk, Digital 
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Versatile Disc-Read Only Memory (DVD-ROM) , as well as a 
semiconductor memory or magnetic disk which can temporarily or 
permanently store the program. Furthermore, a cable or wireless 
communication medium, such as a local area network, Internet, or 
digital satellite broadcasting, can be used as means for storing 
the caller information display program in the program storage 
medium, and the caller information display program can be stored 
in the program storage mediiam via various interfaces, such as 

router, or modem. 

As described above, according to the present invention, a 
caller niamber for an incoming call to a telephone set is 
transmitted to an information processing apparatus, and 
information concerning a caller having originated the incoming 
call is read from storage means to be displayed, so that an user 
can be provided with various kinds of information concerning the 
caller before the user responds to the incoming call. 

While there has been described in connection with the 
preferred embodiments of the invention, it will be obvious to 
those skilled in the art that various changes and modifications 
may be aimed, therefore, to cover in the appended claims all 
such changes and modifications as fall within the true spirit 
and scope of the invention. 
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